Abstract. The proposed system is a method to power supply luminaires in inaccessible areas. It proposes a method with using PV panels and calculating MPPT. It is a method of supply luminaires with LiFePO4 batteries using remote transmission and transmission electrical parameters using microcontrollers for a complete autonomy and management system.
INTRODUCTION
Lighting is one of the most important element in the development of a city or some places where we need lighting for both indoor and outdoor. If cities or entities of housing don't have access to the national grid of electricity, there is problem concerning their development. However, a problem occurs where we need lighting in remote or restricted areas, where is no infrastructure for lighting or simply a problem is in its positioning. In these cases, it needs to find solutions for supplying with electricity from other energy sources.
Once chosen option for power supply, we need solutions for storing this energy because there it always need for electricity while it is therefore to be analyzed possibilities for energy storage for possible use thereof.
After the first two steps were made, now we must find a solution for the management and control of stored energy, as well as a mechanism that could take energy from the power supply and store in a storage sources previously chosen.
Finally, we will study methods of management and control and to take various sources of power supply, from the consumer and the environment in which they are found.
Street lighting solutions, some existing on the market, in most cases are using LED lamps powered by solar panels and whose control is performed by light sensors. Complex solutions uses remote management, control technology and data transmission on wired or wireless network. For inaccessible or isolated areas, such of these solutions can be useful and experience in this segment can be successfully employed.
In such systems, street lighting poles or lighting inscriptions that have long distances from the station, must communicate with each other using a communication protocol, and between all of the system and station should be used another protocol, which complicates less given system architecture.
The research in the scientific literature were directed to lighting solutions using LED [1] and for the control and management solutions are using:  coupled wired modules combined with wireless solutions, here given PLC (Power Line Communication) and GPRS (General Packet Radio Service) [2] or RS485, ZigBee, GPRS [3] ;  wireless sensors [4] , [5] technology as Wi-Fi but on different segments being controlled through GPRS;  which allow minimizing system power consumption and computing device transmitter / receiver as XBee technology given here, ZigBee [6] , [7] ;  that transport information using wireless devices as nRF24L01 [8] , [9] , [10] . Each pole will have one photovoltaic panel, a battery and a microcontroller that will charge the battery and communicate with another pole, thus forming a local network. This network we deployed is using a Wi-Fi module for each pole, all modules communicate with each other forming a small network in a specific point is connected to a concentrator. He takes all the data from each body part and through a GPRS module will transfer the data to a control center that is located remotely. Such an operator in any time can see what state is each module, consumption, temperature, errors and other notifications.
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DEVICES AND WORKING METHODS
To begin we must analyze the environment where we require power supply. For this we must define the following types of areas where they have to be implemented such a system.
We must choose different types of supply for different areas needed, such as the following types of restricted areas:  In terms of administrative (infrastructure);  In terms of maintenance;  In terms of the area of operation;  In terms of the environment (they are divided into several types: explosive, toxic, polluting and mining).
As a first model we will create a system for power supply in an area difficult to access from the administrative point of view, which is an isolated area where there is no network of electrification. So, necessity of creating a power supply system increases significantly.
Supply with power
For these systems we resort to the methods of the renewable resources of power already known, but here we need to research the area to find the best and most effective ways from power supply that we can find in the immediate vicinity.
From this, the most common methods of power supply of inaccessible areas from administrative point of view, we can find solutions that:  Power sources based on wind energy;  Power sources based on photovoltaic panels;  Power sources based on hydropower;  Power sources based on both hydropower and wind power, designed as autonomous system.
Communications
Choosing a power supply will be carried out exclusively under supply opportunities in the area where we want to achieve lighting. Thus the most convenient, cheap and safe system is based on photovoltaic panels.
To always have access to all data regarding the luminaires, their current state, consumption and other characteristics must be considered better situation where we have implemented this system to choose the mode of communication that we will choose. Bluetooth is a good solution but not allowing interconnection of several devices simultaneously and it is more vulnerable from terms of the attacks therefore we can't use it. What would fit is a way for networking via Wi-Fi. It has a lower price and the transfer rate, higher than in a device with Bluetooth.
Battery
For storing energy from source (photovoltaic panel this case) we require batteries. The efficiency of this system increases with choosing a correct battery, which meets our requirements. Therefore, we must analyze all types of batteries and use the most efficient from all points of view.
In the past years interest to lead-acid batteries to store energy in such system gradually decreased due to the negative effects they play. I will present some differences, advantages and disadvantages, and choice of the correct battery for this system. In case of storage energy generated by photovoltaic panels, the best type of battery is LiFePO4. This type of batteries has the following advantages:  High efficiency for charging and discharging;  Employable capacity rising to over 85% of the total battery capacity;  Charging the battery in less time (it can be loaded forced a period of time without decreasing efficiency);  Is approximately 30% lighter than the lead-acid battery;  Much larger life cycles (3000-5000 cycles).
Lead-Acid batteries:
DETAILS AND OPERATION MODE
This system can be extremely effective if it considers many parameters that can improve the efficiency and effectiveness. Therefore, I will analyze several factors to be considered.
The efficiency of a photovoltaic panel of good quality still has a efficiency below 15%, this is why we need to calculate to use all the energy that can be produced from it. Classical methods of charging a battery from the photovoltaic panel representing in itself the charging unattended, which led to a decrease in its efficiency by charging voltage and current given by the photovoltaic panel at a time, so you should find a solution to use the largest photovoltaic panel power at any point of time.
This process is tracing maxim power point of PV panel. Therefore I will implement an algorithm that will be implemented in a microcontroller which then will also serve for further communication via a communication channel. Block diagram of system with MPPT schematically is represented in (Figure 2) . It describes the operating principle and calculation maxim power point.
This mechanism will check permanent input voltage and input current and make a comparison if the power input is higher when given last time when this calculated power and voltage is greater than the last time he measured it then microcontroller will generate a signal that will increase voltage, this procedure will perform until when power will be calculated P (k) <P (k-1) when the microcontroller will decrease the intensity of the input voltage. In this way the microcontroller will follow as always power input to be one of the highest value (according to Figure 3 ) where the red line is marked calculated output and the next image ( Figure 4 ) is plotted result ago to achieve the circuit and all connections thereto. After obtaining a voltage and a current can charge the battery. Since this is not an ordinary one and it needs a charging principle, in order to obtain the highest efficiency.
To charge a LiFePO4 battery, we need two charging cycles, the first cycle must be in constant current until the battery gets 95% of its capacity after to be given in the constant voltage charging mode.
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This battery supports only one type of the charging, constant current, but the battery will charge only until it reaches 95% capacity. Charging mode is represented schematically in ( Figure 5 ). This mode is welcome because it increases efficiency and lifetime of the battery.
Figure 5. Charging a LiFePO4 battery
As mentioned above, this type of batteries can be discharge to a minimum battery 20-15% compared to the lead-acid that can be used up to a maximum of 75-70%, which will increase the amount for which batteries can be used.
All data regarding battery capacity at the time of given current voltage on the battery, surface temperature, operating hours, while charging, different types of faults, alerts and other notifications should be sent to a station that monitors all system that can be either in the immediate vicinity, or be at a greater distance.
For this project I used a microcontroller for communication module, battery charging and MPPT system, a Wi-Fi communication module for communication with another module to achieve network and test its functionality ( figure 6 ). I made a bench of batteries with a capacity of 240W/h which was enough lighting at night (7 hours) for 2 consecutive days without needing a recharge them (test done in case of rainy days it is not possible while recharging the battery on the day). I made a prototype circuit (Figure 7 ) to verify the effectiveness and functionality of the proposed system. This prototype can be seen in the image below.
Figure 7. Prototypes
This system can be adopted in the future to make a power supply more power (to longer battery life) and product development in further (regarding low efficiency because of poor parts and the algorithm itself, in the future I intend to make changes in terms of efficiency and remote control to monitor easily and painlessly.
CONCLUSION
Our intention was directed at this time to produce a prototype allowing the incorporation of modern technologies for lighting control of LED lamps. Control obtained by MPPT proved efficient transmission of system parameters through the Wi-Fi performed properly, command lamp status (on / off) or illumination it through illumination sensor, a real time clock and remote control, every moment had normal errors.
To develop and improve this project can be mounted various sensors such light sensor, presence sensor, astronomical clock to efficient lighting without any losses due to the use battery when daylight or to have a realistic timetable when to start and when to stop lighting without the need to connect or disconnect data transmission luminaires.
Integrating a network of wireless sensors of several lamps, tests coverage areas varying finding solutions to minimize accumulated error of real-time clock and connecting a GPRS module is our research targets in the near future.
